is a potent anticancer chemotherapeutic agent.
Abstract-cis-Diamminedichloroplatinum II (cisplatin) is a potent anticancer chemotherapeutic agent.
The major limitation in its use is nephrotoxicity, caused by an unknown mechanism.
Injection of cisplatin into rats caused a decrease in body weight and an increase in blood urea nitrogen (BUN).
These effects were modified by giving a radical scavenger, a-tocopherol, before the cisplatin injection. N-N'-diphenyl-p-phenylenediamine, another powerful radical scavenger, also attenuated the increase in BUN induced by cisplatin.
These results suggest that the toxic effects of cisplatin may be related to free radical induced damage. II  (cis  platin) is an important chemotherapeutic agent, effective in the treatment of ovarian, testicular, and bladder carcinomas and also effective against cancer of the head and neck. Unfortunately, it has toxic side effects, in particular, nephrotoxicity
cis-Diamminedichloroplatinum
(1-3). The mecha nism of this nephrotoxicity is not known. McGinness et al. found that Orgotein (superoxide dismutase) markedly reduces the toxicity of cisplatin (4). In the present study, we wished to see if radical scavengers protected experimental animals from the toxic effect of cisplatin.
The average weight of the male Sprague Dawley rats was 200 g at the start of the experiment. The rats were injected i.p. with 5 mg of cisplatin per kg. In the experiments with radical scavengers, a dose of 1667 IU/ kg of a-tocopherol in 0.1% Tween 80, or else a dose of 0.5 g/kg of N-N'-diphenyl-p phenylenediamine (DPPD) in corn oil, was given i.p. 24 hr before the injection of cisplatin. Control rats received saline injections. At 24, 48, 72, 96 or 120 hr after the injection of cisplatin, the rats were weighed and killed. Blood was collected in heparinized tubes for analysis of blood urea nitrogen (BUN), by which the nephrotoxicity was assessed. BUN was measured using the method of Coulombe and Favreau (5) (6), and those at the level of P<0.05 were considered as significant.
Injection of cisplatin (5 mg/kg, i.p.) did not kill any of the rats. However, following the injection, the animals progressively lost body weight. This was in contrast with the steady weight gain of the controls. Gastro intestinal toxicity, manifested by diarrhea, was present in all of the rats given cisplatin after 72 hr (data not shown). Treatment with a tocopherol, a radical scavenger (7), before the injection of cisplatin prevented the weight loss caused by cisplatin ( Fig. 1 ) . Gastro intestinal toxicity was not observed in any of the rats given a-tocopherol (data not shown). The difference between the increases in the body weight of the control rats given saline and that of rats given only a-tocopherol was not significant (data not shown).
As shown in Fig. 2 , the next experiment was to see if a-tocopherol given before the cisplatin injection could prevent the nephro toxicity.
Here we tried to quantify the nephrotoxicity by the BUN level. Up to 48 hr after the injection of cisplatin, BUN did not increase, but was progressively increasing at 72 hr. a-Tocopherol treatment delayed the onset of the increased BUN caused by cisplatin. BUN change 72 hr after the cisplatin injection was significantly lower by a tocopherol treatment as compared with that in the nontreatment group. We tried the effect of another more powerful free radical scavenger, DPPD (8), on cisplatin nephro toxicity. The onset of the increased BUN caused by cisplatin was delayed up to 96 hr by DPPD pretreatment. BUN level sig nificantly increased in the DPPD-treated group only 120 hr after cisplatin injection. BUN level was not altered by the injection of either a-tocopherol or DPPD alone (data not shown). and sloughed endothelial cells, are ameliora ted by the pretreatment with DPPD. These results suggest that the side effects of cisplatin may be associated at least in part with free radical-induced damage. Abnormal levels of oxygen radicals play a role in initiating lipid peroxidation (5). Uncontrolled lipid peroxidation can pro foundly affect both membrane structure and function, and it may cause cell death (9, 10). Studies on the relationship between lipid peroxidation and the development of cisplatin toxicity is in progress in our laboratory.
